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ABSTRACT 
 
 
This project is to design and construct an affordable and effective portable cattle loading 
trailer. The trailer should save money by not having to buy a commercial brand and also 
by being able to utilize the piece of equipment at multiple different ranches.  
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The modern cattle industry throughout the United States is characterized by having to 
move market ready or auction ready cattle from pastures/feedlots to end locations many 
miles away. In California the cattle industry is greatly influenced by the fact tha
majority of the state receives no rainfall throughout the summer and fall seasons. In 
addition cattle producers must move cattle from ranches or corrals to auctions, feedlots or 
other private locations where they will ultimately sell their livestock.
Since California cattlemen are often forced to move cattle to different pastures to deal 
with the dry season or to sell livestock, cattle producers rely on tractor
large numbers of cattle. The height of livestock tractor
gooseneck trailer and therefore requires specific infrastructure in order to load cattle from 
corrals onto the trailer for transport. Therefore producers must use cattle loading chutes in 
order to load animals onto the tractor
As the most populated state in the country, land in California has become a highly sought 
after commodity and cattle producers are often forced to pay a premium to lease land that 
would be to expensive to buy. Since this is the case most producers lease many 
scattered throughout their respective counties, or even throughout the state. Rather than 
installing permanent facilities on the ranches that they lease, many producers chose to 
utilize portable handling facilities so that if they no longer rent th
move their facilities to a new ranch.  In making this decision, ranchers are able to lower 
their infrastructure cost and therefore increase their bottom
Therefore it is extremely prudent for many cattle producers to utilize p
handling facilities, more specifically portable cattle loading chutes. 
The purpose of this senior project was to design and construct a portable cattle
chute for use in a commercial cow
design of the proposed loading ramp.
 
                           
 
INTRODUCTION 
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The portable ramp consists of a frame made up of square tubing and an axle that is 
connected to the frame with leaf springs. The total length of the trailer is 12 ft. and the 
total height will be approximately 5 ft.  
The objective of this senior project was to design, construct and analyze the portable 
cattle-loading chute pictured above (Figure 1) while considering the following 
constraints: 
1. The trailer has to be able to be safely moved down public and private roads. 
2. Cattle must be able to be loaded effectively and while producing the least amount 
of stress in the herd. 
3. The ramp must be easily accommodated in a variety of different corral 
configurations. 
4. The trailer must be easy and safe to setup/operate. 
5. The trailer must cost than new commercial portable loading ramps.  
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LITERATURE REVIEW 
 
Research was done into the current methods of efficiently and humanely loading cattle 
into trailers for transportation.  
The cattle market in California is characterized by operating on ranches that are often 
leased and require moving cattle for to summer pastures during the dry season. Due to 
these two factors transportation of cattle occurs often and also involves moving cattle to 
pastures that are located miles apart. The most efficient way to move cattle is by semi 
trailer, which requires specialized infrastructure to load the animals. Out of fear for losing 
leases on property it is often wise to invest in portable facilities rather than permanent 
ones. Figure 2 illustrates a typical portable cattle-handling facility, noting how quickly 
the entire assembly can be constructed and removed (Arrow Farmquip).  
 
 
 
 
 
 
 
 
 
Figure 2. Typical Portable Cattle Handling Facility 
Handling and transporting cattle can be a very stressful on the animals, which can lead to 
adverse health problems, weight loss and lower carcass quality (Grandin, 2008). Quality 
of equipment and efficiency of use plays a large part in how much transportation and 
handling affects the stress level of the cattle (Fazio, 2003). Not only does the ability of 
the handler affect the stress level of the cattle but also the facilities that they are handled 
in plays a major role. Equipment that takes into account the stress levels of cattle means 
that cattle that are transported more efficiently and easily which results in less chance of 
illness, lower stress levels and overall increase in profits.  
Cattle have a very specific range of vision and it is very important to design facilities that 
account for this in order to move cattle in the most efficient means possible (Cattle 
Handling, 2002). Figure 3 demonstrates the range of vision that cows possess (Cattle 
Handling, 2002).  
 
  
 
 
 
 
 
 
Moving agricultural equipment on public roads accounts for a large amount of vehicle 
accidents each year and can result in injuries and in the worst
1997). When designing any agricultural equipment that will travel on public roads i
important to consider the safety of public travel and other vehicles. This includes time of 
travel, visibility and knowledge of the equipment that is moved on the roads (Peek
2007). This includes having proper lighting, signaling and overall visi
different manufacturers produce quality cattle loading ramps, but they are not tailored to 
specific cattle operations. Since California is so densely populated, highway safety is 
more important than other states. Very few current models of cat
any lights or traffic signals on the trailers. Signal lights on any equipment that is going to 
be moved on public roads is extremely important and can help to prevent collisions. 
The most efficient way to move large numbers of catt
finish (feedlots or slaughter) is by moving them in large numbers. Loading cattle into 
semi truck trailers can do this, which requires a special ramp with a specific height and 
dimensions. Current models for portable cattle
and are not tailored to portable facilities that often lack some of the amenities of 
permanent corrals. Therefore it is necessary to take into account the necessity to move the 
different parts of the portable facilit
portable cattle loading ramps considers the importance of moving other parts, like panels 
in there design. Figure 4 shows a quality design of a portable cattle
includes ways to move po
 
 
 
 
 
 
 
Figure 3. Cattle Range of Vision 
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Figure 4. Generic Portable Ramp 
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When designing any piece of equipment for livestock it is important to consider how 
easily they will be able to move through the facilities. Cattle have difficulty climbing 
ramps that are set at an angle of more than 25 degrees and because of this, one must 
consider the length of the ramp and the highest possible angle that it will rest at (Parish,
Brandi, Rhonda, 2013). The following table, figure 5, demonstrates the different as
that need to be consider when designing a loading ramp. 
 
 
 
 
 
 
 
 
Figure 5. Common Loading Chute Dimensions
Some aspects of a more efficient portable cattle loading chute design include:
- Built for stress reduced handling capabilities
- Easily portable  
- Attachments to stow and move portable cattle handling facilities from one pasture 
to another 
- Clearly visible and meeting all safety standards for moving agricultural equipment 
on public roads 
- Able to setup up and move with only one person
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Design Procedure 
 
The most important part of the design process was to begin by viewing other makes 
models of cattle ramps. After viewing many different 
drawing from their designs the next step was to view some ramps in person. Powder 
River seemed to be one of the most 
the design reflects ideas from their ramp. After viewing a Powder River por
became clear what aspects would work and which would not. Using a tape measure and a 
notebook all of the measurements were taken from the ramp as well as a large number of 
pictures.  
 
After some simple hand drawings the next step was to begin
AutoCad 2012. The first step in the computer design was the main frame, then the 
uprights and axle assembly and finally the tongue, receiver and jack. 
 
The design was constantly changing and the difference between figure 1 and 6 cl
demonstrate this. Then after beginning constructing the frame it was important not to 
dismiss the design phase since the actual construction began to bring up even more 
questions about design.  
 
 
Construction Procedure
 
Main Frame The first step in constructing the portable ramp was to assemble all of the 
materials that were used on the project. The next step in constructing the loading ramp 
was to begin cutting the 4
was cut into one 12 ft. piece and two 4 ft. pieces. The next joist was cut the same as the 
first one. The third joist was cut into five 3 ft. pieces, one 4 ft. piece and the leftover 1 ft. 
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Figure 6. Design #2 
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After all of the cuts had been made the next step was to cut the two main-frame 12 ft. 
pieces at a 72 degree angle so that it would be parallel when raised to 48 inches. After all 
pieces were cut and accounted for the next step was to assemble the bottom frame. The 
first step was to arrange the two 12 ft. pieces parallel to one another and then place the 3 
ft. cross members in their respective positions. After the bottom frame had been laid out 
all of the pieces were welded together using stick welding with 7018 rod. Figure 6 clearly 
shows the completed frame assembly. It is important to note that distortion of the frame 
at this point was a major concern. In order to avoid distortion and ensure the frame 
remained square, it was important to weld in a “criss cross” manner, weld on one side 
then weld the opposite side at the other end. This ensured that the steel did not heat to 
much in any one spot therefore preventing distortion.  
 
 
 
 
Figure 7. Completed Bottom Frame  
 
Axle Construction After the completion of the main frame of the trailer the next step 
was to construct the spindle-axle assembly and attach the assembly to the frame. Since 
the entire axle assembly was purchased and not constructed, the assembly consisted of 
taking the spindles, slipping them into the axle.  
 
In order to achieve greater weld area on the spindles, a notch was cut into the square 
tubing (axle) that was approximately one inch in length and a quarter of an inch wide. 
After the axle is completed the next step was to attach the dog ears and leaf springs to the 
frame assembly. The dog ears were place at exactly 60 inches from the front of the trailer 
and the back dog ears were placed at exactly 86 inches from the front of the trailer. The 
placement can be seen in figure 7 below. After achieving the right placement on both side 
of the frame, the dog ears were clamped down in place with a “C” clamp and then welded 
on using 7018 rod. After completing the welding the leaf springs were bolted into place 
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around the axle, and the tires were placed on the spindles assembly and tightened using a 
21 mm socket and ratchet.  
 
 
 
Figure 8. Dog Ear and Spring Placement 
 
Side Construction The next step in the construction phase was to build the sides of the 
ramp. This was done by cutting the last 20 ft. joist of 3.5” x 3.5” x 3/16” square tubing 
into six pieces each 3 ft. in length. The next step was to drill the holes in the sides so that 
wooden boards could be attached to make up the walls of the ramp. These holes were 
drilled using a drill press; a pilot hole was drilled first using a 3/16” bit and then the final 
1/2” drill bit was used to reach the desired diameter. These holes were drilled all the way 
through the square tubing so that a nut and bolt could be placed through the wood. The 
spacing of the ½” holes was as follows (from top to bottom), 2 ¼”, 5 ½”, 17 ¾”, 21 ¼”, 
34”, 37 ½”, 42 ½” and the last hole at 46” from top to bottom. The process of drilling the 
holes and their placement can be seen in figure 8 below.  
 
 
 
Figure 9. Drilling holes in upright 
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Next the square tubing sides needed to be cut in order to achieve the same angle as the 
trailer when elevated to 48 inches. Using a triangle and chalk, each piece of tubing was 
correctly marked in order to achieve the same 72-degree angle as the ramp. After each cut 
was carefully laid out, the pieces of tubing were cut precisely using a band saw. 
 
The next step was to weld the square tubing sides onto the frame of the trailer. In order to 
ensure that each piece of tubing was completely level and square with one another the 
four pieces of tubing that would make up the back and front of the trailer were first tack 
welded on using a level and framing square to ensure they were equal. Using a tape 
measure the distance from the bottom of the two front pieces was compared to the 
distance between the top of the front two pieces. It was discovered that the top was 
further distance than the bottom so the tops of the two pieces were bent inwards and a 
piece of angle iron was tack welded between the two to ensure that the tubing would not 
distort during the welding process. After the front pieces were completely welded using 
7018 welding rod, the same process was completed for the back two pieces of tubing.  
 
Then the middle pieces of tubing were laid out and tacked on in their respective positions. 
In order to ensure they were square to one another a string was attached from the front 
piece of tubing and ran along the outside back to the original piece. This allowed the 
tubing in the middle to be squared up perfectly to the front and back siding. After the 
pieces were manipulated into their correct position the same piece of angle iron was tack 
welded between the two and they were welded completely in place.  
 
The next step was to cut, drill, prime and paint all of the boards that would make up the 
siding of the trailer.  
 
Tongue Construction After completion of the siding of the trailer, the axle, receiver and 
removable tongue were constructed. The materials that complied the tongue assembly 
include; a 72 inch piece of 2 ½” x 2 ½” x 3/16” square tubing that would make up tongue 
and a 48 inch 3” x 3” x ¼” piece of square tubing that would allow the tongue to be 
removable. Also included in the tongue assembly was a 2” ball receiver that would be 
welded onto the front of the tongue so that it could be attached to the ball on a truck. The 
smaller piece of square tubing was slipped inside the larger piece of square tubing leaving 
inches outside of the larger piece, with inches inside of the larger piece. Then two ½” 
holes were drilled through both pieces of square tubing in order to insert pins so that the 
tongue could be removable for loading purposes.  
 
After, the larger piece of square tubing was attached to the front of the trailer. Once the 
tubing was correctly centered in the trailer and sat flush with the front of the trailer the 
tubing was secured on by tack welding it. After ensuring that it was still completely 
centered the entire weld was completed using 7018 welding rod. In order to ensure that 
enough weld area had been achieved, excess pieces of diamond plate were cut into four 
triangles and welded to the frame and the tongue receiver. This increased the surface area 
that was available to be welded on and 7018 rod was used to weld all four triangles on 
top and bottom. A picture of the reinforcement can be seen in figure 9, below.  
10 
 
 
 
 
 
Figure 10. Receiver Reinforcement 
 
Running Board Construction 
 
The running boards along the side of the trailer were constructed using pieces of angle 
iron cut to 8 inches. In total 24 of these pieces were cut for the running boards using a 
band saw. Half of the pieces of angle iron were notched with a ½” cut using the band saw 
and then bent so that they would sit flush up against the bottom of the frame. The piece 
that was cut and bent was then attached to the other 8 inch piece that came out directly 
from the frame in order to add more support to the running boards. This construction is 
illustrated in figure 10 below.  
 
 
 
Figure 11. Running Board Support 
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After laying out each set of angle iron, each one was clamped on and then tack welded 
using 7018 welding rod and then once ensured to be square were completely welded. 
Next the wooden boards were placed on top of the angle iron, completely squared up, 
clamped on and then a hole was drilled through them in order to attach a carriage bolt 
through the angle iron to secure them in place. The completed running boards can be seen 
in the following figure, which shows the completed right side of the trailer in figure 11.  
 
 
 
 
Figure 12. Running Boards 
 
Angle Iron Steps 
 
Using the band saw, 8 pieces of angle iron each 28” long were cut out and laid out every 
14 ½” from the back to front of the trailer. The angle iron was squared up with a tape 
measure and then welded on with 7018 welding rod.  
 
Jack Construction 
 
The jack was welded on to the front removable tongue, 10 inches behind the 2” ball 
receiver.  
 
Landing Gear Construction 
 
The final step was to construct the landing gear that would be responsible for supporting 
the ramp under load. Two sections of 4” outside diameter were cut from a 10 ft. joist 
12 
 
 
 
down to 5 feet each. Next two 6-inch sections of 5” outside diameter pipe were cut using 
a band saw. Then holes were drilled so that the lynch pins could be inserted through the 
pipe so that the desired height could be reached. The first hole was drilled for when the 
trailer would be in travel mode and the landing gear needed to be high up to avoid 
dragging on anything. The larger diameter section was slipped over the five-foot piece 
and they were clamped together so that the hole could be drilled through both pieces so 
that the holes would be straight. The drill bit used was a 5/8” drill bit and after 
completing drilling the “travel” hole, holes needed to be drilled in order to allow for 
different height settings. The first hole was drilled at 48”, and then three more holes were 
drilled below that one in a line spaced 3 inches apart. Then an additional hole was drilled 
at 51”.  
 
 
 
Figure 13. Landing Gear (“Travel” Hole) 
 
The next step was to attach the larger diameter pieces of pipe to the trailer by welding 
them, so that the longer pieces of pipe could be slid through them. In order to place the 
pipe at the correct angle the trailer was lifted to 48 inches using a forklift and then the 
smaller pieces of pipe were clamped on the trailer, adjusted to be level and then tack 
welded on. The pipe was again checked to ensure that it was correctly placed and then 
completely welded to the frame of the trailer using 7018 welding rod.  
13 
 
 
 
 
 
Figure 14. Landing Gear Demonstration 
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Results 
 
A well constructed, portable cattle loading ramp has been constructed for Coyote Creek 
land and cattle and is currently waiting to be used in the commercial cattle operation. 
Since cattle are typically only shipped on semi trucks once per year in this cattle 
operation the project will not be completely field-tested until the next year. However 
initial “mock” field tests of the project prove that it will be more than capable under even 
the worst commercial conditions. The figures below clearly illustrate that the trailer has 
met all requirements and is able to be used effectively as a cattle loading ramp and also 
can be easily and safely transported down the road.  
 
 
 
Figure 15. Ramp being towed by Dodge 3500 
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Figure 16. Ramp in “Work” Mode 
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Discussion 
 
As in any design and construction project, this project encountered many variables and 
constantly needed to be changed and altered in order to be completed. The construction 
phase proved to be the most difficult since certain aspects needed to be completely 
different from what was designed. The most difficult example being the jacking system in 
order to raise the ramp off the ground to the appropriate height of 48”. This was 
extremely time consuming and was not solved until the entire idea was dismissed and a 
much simpler idea was used. In the end the weight of the trailer was used in order to 
reach the desired height and landing gear with pins in them were used to secure the load. 
This eliminated the need for any complex jacking system and allowed for the natural 
weight of the trailer to reach the desired height.  
 
From an economic perspective the project was well under the total cost that was laid out 
in the initial project contract. From the Bill of Materials below, one can see that the initial 
cost of $2,500 is much higher than the final cost of $1, 961.61.  
 
The next step in determining the project’s success was to determine the average retail 
price of a portable cattle-loading ramp. The results of this study can be seen in table 2, 
which clearly shows a savings of $2,310.08 when comparing the cost of the finished 
product compared to the average in the industry.  
 
 
Table 1: Bill of Materials 
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Table 2: Cost Analysis 
 
 
 
 
 
 
 
 
 
 
 
 
From a management perspective the trailer design and construction was a success since it 
was able to save money and also create a finished product that tailored to the needs of 
Coyote Creek Land & Cattle. The company was very pleased with the final product and it 
will begin using the product in the upcoming year for loading and unloading cattle. The 
mobility of the product allows the company the ability to utilize it at its many different 
locations without having to produce multiple loading ramps, thereby saving the company 
money.  
 
One aspect of the project that can be regarded as a failure is the fact that the trailer can be 
operated by one user but due to weight and unevenness of the ground, it has proven to be 
very difficult. Two people make operating the ramp and setting it up much easier and 
make the setup time much quicker.  
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Recommendations 
 
Setting up the trailer with only one person proved to be more difficult than previously 
expected. If this project were to be done again one recommendation would be to consider 
the ease of setting up the ramp for only one individual. One way to improve this would be 
to have spring loaded landing gear rather than “gravity” landing gear. Since the pipe is 
heavy, the ramp needs to be set up by someone who is physically fit enough to support 
the weight of the pipes as they are lowered to the correct height.  
 
Although the ramp does have variability in that different heights can be set using 
different holes in the landing gear, in the future a product with more variability could be 
useful. If the ramp was to be used on ground that is extremely uneven then the holes in 
the landing gear could lack enough variability. One way to alleviate this problem in the 
future would be to simply drill more holes in the landing gear so that more combinations 
of heights could be reached. Another way to increase variability even more would be to 
have the smaller six inch pieces of pipe removable and have the ability to attach them to 
the frame at different heights. This would allow for even more travel in the landing gear 
and would create a better product. However since the land that Coyote Creek Land & 
Cattle will be operating is relatively level it will not be a problem for their uses.  
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HOW PROJECT MEETS REQUIREMENTS FOR THE ASM MAJOR 
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ASM Project Requirements 
 
The ASM senior project must include a problem solving experience that incorporates the 
application of technology and the organizational skills of business and management and 
quantitative, analytical problem solving. This project addresses these issues as follows. 
 
Application of Agricultural Technology 
 
This project includes the application of fabrication machinery, mechanical systems and 
computer design systems.  
 
Application of Business and Management Skills 
 
This project involves business and management skills in the areas of labor management, 
cost analysis and the procurement of materials and capital.  
 
Quantitative, Analytical Problem Solving 
 
This project uses problem solving techniques in the design and measuring of the 
materials in order to accurately design and build the project. 
 
Capstone Project Experience 
 
The ASM senior project must incorporate knowledge and skills acquired in earlier 
coursework (Major, Support and/or GE courses). This project incorporates 
knowledge/skills from these key courses. 
• BRAE 129 Lab Skills/Safety 
• BRAE 151 AutoCAD 
• BRAE 142 Machinery Management 
• BRAE 203 Ag Systems Analysis 
• BRAE 321 Ag Safety  
• BRAE 342 Ag Materials 
• BRAE 343 Engineering Analysis 
• BRAE 344 Fabrication Systems 
• BRAE 418/419 Ag Systems Management  
 
ASM Approach 
Agricultural Systems Management involves the development of solutions to 
technological, business or management problems associated with agricultural or related 
industries. A systems approach, interdisciplinary experience and agricultural training in 
specialized areas are common features of this type of problem solving. This project 
addresses these issues as follows. 
22 
 
 
 
 
Systems Approach 
This project involves many different systems and the integration of a piece of machinery 
into a animal husbandry system to allow for a better operation. 
 
Interdisciplinary Features 
 
This project touches on mechanical systems, agricultural safety and animal husbandry.  
 
Specialized Agricultural Knowledge 
 
This project uses specialized knowledge of fabrication systems, mechanical knowledge, 
design knowledge and animal husbandry knowledge. 
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APPENDIX B 
PHOTOS OF THE CONSTRUCTION PROCESS 
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Figure 17. Frame and Axle 
 
Figure 18. Frame with Axle and Uprights 
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Figure 19. Putting Diamond Plate Floor on 
 
Figure 20. Trailer with Boards on 
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Figure 21. Ramp in “Upright” Position 
 
 
Figure 22. Ramp in “Tow” Position 
 
 
 
  
 
APPENDIX C 
DRAWINGS 
 
Figure 23. Hole Placement on Uprights 
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Figure 24. 
 
 
 
Landing Gear Hole Placement 
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Figure 24. Design #1 
 
 
 
Figure 25. Design #2 
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Figure 26. Design #3 (Final Design) 
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